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OUtf^ft&o ±$0^20(1, DMAWDMA counter^ # -5 > HHzSo*§ 

, Jl^ffl^WDMAO^^Ilibm^ (S 

T3 1) o m^m^Mx.rv^.lt^ljH^L/j'b (ST3K YES) , JJL£f£ 

ffl4xODMAi:M$tif: ^Pistf ^ £ #1* nTf £^ (f i^DMA £ ^ 

) fins-r&o &mnmx&ti& (st3 4, yes) % ^x^m^z^hnx 
T3 5) o ^<7)t£. ^m^ i m^\^m<'o milis, ms^i-'r-^xii, dd 

S/PDL update counter^ LKS D L update counter^fi^ | § fi^ft^ 0 
[0 0 3 9] 

t^x.@t«MT<?)i#^T^ (ST3K NO) , Mtfra 2 0 tz J; 
^ DMA^^Pig^^L-Cv^^t^m^ti^lf^iCli (ST3 2, YES) 

, m.fefem^<DDMAizfemznfzKmn^*fm^mfrt'7fr (^^dma 
mw-t&o tm^mxfrtin (ST34, yes) , >xmm%^ 

tbhtlT^Z DMA LT, Jlft^fflf cODMA(;t&^^tt7t:^P,1'ltfR^^S* 
-T^> (ST 3 5) o fMb^-C&tUif (ST 3 4, NO) , ;o«(iIf|^7 

[0 0 4 0] 

31^ffl4 J ^DMAco»§^x.lIim7&^^m^T-t:^)l9 (ST3 1, NO) , 
Sftf ffl 4>0 D M A U^Pfi^Ht 4 ^ 1 1 iv»J|^i: li (ST 3 2, NO) , 

m&mm*<DDMArf<&mzfctx'mmztiz> (st3 3) 0 

[0 0 4 1 ] 

m 7 tc^i-J: n [Z^ #^<7)DMA^^iJ<7)^ffl^ov>T^ LT # £ 

o ojf), — o<ddMA^iJt!> ? DMA 0 -DMA n - vWZov>Tf&B^ L 

T#£ 0 ::m il 2 liZT^irX -9 iz, ^moDMA^^ijo^fflicov^-c^ 

-f&o 1sim<7)DMA^?iJ^^^DMA 0 - n ^^•tf^r-XlCOV^-Cl^BJ 

[0 0 4 2] 

11 1 2 tz^-t" «fc "9 tz, #iUfi\ 4 o<7) DM A^iJ^Hx.^1f ffigB«fl£#Hov» 
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MA^FIJK 2 (i«#^)*rt«tCE«$n, DMA^?iJ3> 4ti*»#W*^SU 
@£fi£*i£o DMA^^iJ 1 -4 0it»T, 0Hx.{fDMA^J3 H^RI^fl LTV» 

& c <k ^tt^n £ tit: t -t h (hi 2 <7>%jm*m) o mi 5 iz^-tm mzmmkm 

A (WilfDMAl) «fir (3c#f£$l) (HI 2«O£2*RJ80 „ 11 5 

[0 0 4 3] 

m i 3 i±, ^oDMA^ij7& ? BEg$n* - K>r >-x>; r - kt* y 
m?tz>o ttz, i (±, «; - K-r >x.>; tauu- kt fx'J7A3^ 

r B li:f-^'J7A2flU 0 f-^xiJ7A2li, i-fxiJTUAt^^ 
[0 0 4 4] 

f ra^'J - >x'J 7A 1 lit 1 ODMA^iJ (DMA^Jl, 2) Srffi 
x., f^iW , J-K7^hxiJ7A3(±i2<7)DMA^J (DMA^?iJ3> 4) 

zmx-ho z.<dxtk, mmmtMW-fflizDMA&viz&w-fzztx^ ^iw 

[0 0 4 5] 

iHii, m&<vDMAfcmmmztitzmfo<vft&&m*7fi-fyv-?- j r- 

DMA^iJO*#><b^£l£ffl^DMA££ilLtaU Itf ffltfODMA^f)^ 
Pia^Slffg^lTC^aii- (ST41),oil), EI 1 2 \Zw^ >r - ^%>X\±tbZ> 
DMA|?iJ 1 04 , ^«b3S^fflttJ^DMA (WilfDMAl) fcflSLHJU 
DMA^^^ + ^ibtlffifffl^WDMA (WilfDMAl) Sr^LttJL, D 
MAm?iJ3 ^ftffflt^DMA (WilfDMAl) £$gLtiJU DM 
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[0 0 4 6] 

T4 2, NO) , :©jlIIJIf^7t5o DMA^«b^RI1fatil*^*aJ-* 
/jlf-^ii, DMA©DDS/PDL update counteracts D L update counter 
(Dii^y hf*f x-^t*o *I^<7)DMA^iJ<7>f cOil^M"t>^>#DMAU 
ii, O'lffR^ffili^tLTv^ti-f-e^^o lot, #DMAODDS/PD 
L update counteracts D L update counter^ ij ?? y h filli— (i-f "Cab 
So Lri*U tt»<7)DMA^J^^O#DMAtCJtLTJIS#tcfl|«S:KaL-C^ 

f§£1-& C <!:7!) ? &&o -e^-C, ^<7)DMA^?iJOcf 03f|^ffl«t«<7)^.DMA(7) 
Update counter^* >7 > *^(± (ST4 3, NO) , mW\<DJi^> 

Fi^oDMACtWDMA^- (ST 4 4) 0 - fiX^m^m 

[0 0 4 7] 
[0 0 4 8] 

1/-+P4, 3'^-M/>X5, l7tt*-A^7°'J^ (J^TPBS) 6, 4 5r 

tmuyxs. i*i/>X9, T^msii o, «^anii?& 1 1 
.mmmn\2, ? *-t>z.^7-m j ^$L$L®&i 3, 1^ y*^*^ 

14, 7 * - ij *mm®& 1 6 , ?mm mm 1 7 , ifaHW 

2 0 *mz-x^z> 0 

[0 0 4 9] 
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(JATPBS) 6, 4*01^7, *ttH->X8, **U>X9, MtBS 
1 0 , m^SHIS& 1 1 , iMPHlSS 1 2 , 7 t-*^X7-gf4lSlK 1 3 , 
h7^>^X7-fftMl4, 7*-*^SlJfflllHlB& 1 6 . Stfh?** 
>^IJ^HHiE& 1 7 *^tsi><nx~$>2> 0 
[0 0 5 0] 

2 t" «t *) mfco* * * )V tf -y h ^^ij tz jew £ *l£ 0 gEilT-*- * icitiE; L 
* ^ tf y h 7hn ti, 1^ - «JtW HUES 3 i:i 0 !✓ - -f Kgg* $ *i * 0 

u - -y-'ww eis& 3 1± , u -Hf 4 * mm l > btm*> tf ? h tc^s l £ 

^ - his y X 5 T^tte; t & <0 , PB S 6 CA#tU itig1-& 0 PBS6^11 
L fcf- ^ (± 4 t><7) l r£JM£ 7 U *t» U > X 8 U J: t) 1 OflHKIEjB 

[0 0 5 1 ] 

izm^Z. t^-t^iiffifflcoTct'-^^Mf^o u-^^&JfcatSfifcff 
^ffl<7)7t^-A(± % nu h lx>X5T~¥fif7fc<>:& 0, PBS6CAia, it 
ifif-So PB S 6 £iij§L£;)fcfc'-Ali4 7><7) l^^7 £iii®U *t®fU>X 
8 HJ: 0^f$l <7)tflRfEilMH*7t^n^o #Mfc$*Lfcfcr-.M±, 7*-#Xf|jlJ 
1 6i:i47t- 77 XlWfP&tf F77^> XffiJf«[IIj& 1 7 £ «fc & h y v * 
> 7MU K «t 0 > I EHffi± K ItHO^/h X *° y h tH# ft h tkmxmn Zti&o 
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%mibZn*>* PB S 6 X«ltKMZti2> 0 PB S 6T*RM£ft£lf-^«i3l7fclx 
>X9UJ:»)JR^*t4*l), tfrf&tll&l 0 lcAtt£;h.*o Tfr&tbf? 1 0 (±, fflx. 
(i\ 4»7t hf-f ^^<b»fiK$n-Cv^ 0 Tcf&Jilff 1 0 IzXMLtzJt 

1 1 tzxmtz t12m.it zti, mmm&i 2izmbtiz> 0 mmm&i 2xum^. 

[0 0 5 2] 

, 7 * -117,^7 -\%^Km^^^-u7,^y Y(D7 *-ii7,*mn-$-%>o ^ 
7 * > yummsk i 7ii, h ^ 7 * > ^*-x. 7 -it-sf-n^c? # tr - a * # ? hob 

[0 0 5 31 

±«ij^SI5 2 o u«t*^c#fti3Suo^T3iWi-*o W7t-7y h 

n\Hb2>kxmzm-t^^mmmmt, ±««»2oi:j:d«^dmao 

+OSDL tcf£fi£ *i& 0 fcfiSOTHIMRfi, 3c#tc*> ECC 7'd 7 * <r>%m^ t 
5><DT YVTst 3c#3fc^> ECC 7'n y * <D%M-t * 9<?>T VVXt *^h 0 P D 

I4$n4o 3EftlJIM2 0li, III 1 0 C^LfcSftfffl'fODMA^fi 

ML HI 1 C^L^DMAOSiiSO'Iiiil, Hi 4t:^L/:ff^If* 

[0 0 5 4] 
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HIl 6 ~ ID 3 8 £ #BB L X , f£2<^PSt : g:^io^Tf&^-t.z )o c. 
wf^^PfiWS^&fi, III 1 2 K^-ffcPSMSrKfilU ^CDMAv^- 
v > ^^iJffli-^^RS^ST-^^o -0^2<7)^p l 11 : S^<7)raCi3^T, HI 

-mi 5 Km-tm i ^^Pi^a^iiMiii-^^uov^-rii, w^is* 

[0 0 5 5] 

Al, f-^xiJ7A2, 'J-K7')Fx | J7A3 K^fi-So M^DMAC 
[0 0 5 6] 

11 1 6 aOfgl 1 7 HTjrf J: -7 IftmSEHflEflsti, DMA 1 , DMA 

2, DMA 3, DMA4^ii^o $<b^L<f EI 1 3 H^i"1f #f£'lt 

«E#o*rtffltcBEM$tL* >; - k>t ta i (@i 7 tc^-r u - k-t >x>j 

TLI) HDMAlS^DMA2^KI?tL N If «IE««EfrO*^ffiHE« $ ft 
4'J- FT? hxV7A3 (il 7(:^t'J - K7^ hx'JTLO) U DM A 3 
#£J f DMA4 7& 5 EB£;J'L&o #DMA (DMA 1 , DMA 2 , DMA 3, &C/D 
MA 4) fi, ^^^^DMAf^i'J T (DMA s e t # 1 - 1 ~# 1 -N 
, DMA s e t # 2 - 1 ~# 2 -N> DMA s e t # 3 - 1 -# 3 - N, DMA 
s e t # 4 - 1 4 -N) ZffijLZo *D«!«S8"CU, ^DMA IZ^i tiZ % 1 
ODMA^x >J r (DMA sett 1-1, DMA s e t # 2 - 1 , DMA s 
e t # 3 - 1 , DMA s e t # 4 - 1 ) \z % (ftfr) Ofcfi1^31ffR7&**&ifrt 

£ft&o ^-BDMA (^x.lfDMAl) \Z^%fihW> 1 ODMAfl-Jx 'J T (#0 
ilfDMAse t#l-l) t&^RI^ 'J T KRig LX L * o £i* <£T<7>D 
MA (DMA 1-4) <7)ff§ 1 WDMAffti'J T (DMA set#l-l, DM 
A s e t # 2 - 1 , DMA s e t # 3 - 1 , DMA s e t # 4 - 1 ) Kf&*fi $ ft 
fcX.Wtm.m&ii s * ^TWDMA (DMA 1-4) ODMAfl^x 'J T ( 
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DMA s e t # 1 - 2 , DMA s e t # 2 - 2 % DMA s e t # 3 - 2 , DMA 
set#4-2) IZMfe (transition) £tl& 0 
[0 0 5 7] 

MAfl^i'J 7 ^ 1 Bf FbI -C- 1 f 1 1, 7 1 : i6 ( : D M A v ^ - y> ^ f X t ^» o 19 
, ^O^Olf^fe-It^ii, Ell 7C^tJ: olC, DMA7^-y>^f 
4v^-»^x'J7 (ManK Man 2) £jfx.TV^ 0 DMAv^-y 
^ii, ^ffi^ffl^ODMAi^x-'J TCOT KUX^fItl> 0 wW£x.£<h, t 
^-v>t&^x.i; rti, ^£l£ffl4>oDMAi^iU T (Dfam^^^mir hfo 

[0 0 5 8] 

HI 6 it, DMA-7?>-y>CJ:^lftfffl4 I ODMAf^i | J TOT KU* 
WmZTF-fm-eJb&o DMA 1 ii> Nf^DMA^x'J T (DMA s e t # 1 

- 1 - DMA s e t # 1 - N) *mx.TV»* 0 mW^. DMA 2 li, NHODM 
Af^x'J7 (DMA s e t # 2 - 1 -DMA s e t # 2 -N) ^#x.Tv^ 0 
TOK, DMA 3 It, NflWDMAfftx'J T (DMA s e t # 3 - 1 -DMA 
set#3-N) iix.TV»4 8 ISlii:, DMA 4 (i, Ni<DDMA^x'J7 

(DMA s e t # 4 - 1 -DMA s e t # 4 -N) £Hx.TV>£ 0 
[0 0 5 9] 

08x.«T, £g 1 WDMAfftxU T (DMA set#l-l, DMA s e t # 2 

- 1 , DMA set#3-l, DMA s e t # 4 - 1 ) «fffl*T^^i:t 
&o -Oi§£\ DMA7^->'tli, |l<7)DMA^x | J7 (DMA s e t # 
1 - 1 , DMA set #2-1, DMA set # 3 - 1 , DMA s e t # 4 

-1) ofis m^x%mtLm ZTF-t&wmm. (tk^) £#o 0 

[0 0 6 0] 

HI 7tc^i-«t9tC, Mill v^-v>^i';r (Ma n 1, Ma n 2) 
^S£S^tL^-7^-v>^x.'; T (Manl) t >; - FT h 'J TUSfigS 
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*l4"7^-»»«|xiJ7 (Man 2) (i, iBj-Olf 0 
10 0 6 1 1 

v^-v>^ji';t (Manl, Man 2) (i, 3c* 7& f 1f $t<7)-7* 

il 7i:ftct^:, Wx.tf, -o^7^-v>Mx')7 (Manl) (i,' 1 

0fi»7^- v>i^ftx:'J T (DMA M a n # 1 - DMA M a n # 1 0 ) £ 

fitv^o |bJ«C "7^- v>t&^i'j T (Man 2) <>, 1 Ol^v^-v 

■V^#5jjh;T (DMA Ma n# 1 — DMA Ma n# 1 0) *fltx."CV»-5 0 

[0 0 6 2] 

0Jx.(dT, fcJJW&PHrTIi, #v^-»Hlfix'J7 (Manl, Man 2) 
Jtl^IlW7^-v>f^xiJ7 (DMA M a n # 1 ) ifflff'WD 

-y>Mx'J7 (Manl) £ f£ 1 <7>-? * - v-ri^-x. T (DMA 
_Man#l) tfMfe^V TltZmmLXLi^tzm&lt, ^TOv*- v^t&itt 

x'J7 (Manl, Man2) <7>& 1 Ot* — v -v^jj^J. 'J T (DMA M a n 

#1) Kt&ttSftfctfclttiMJLa*, ^T07^-y t^ix'j T (Manl, Ma 
n2) 0»2»*7*-y>^x>J7 (DMA M a n # 2 ) Kj^Sfta (# 

§^£ft&) o 

[0 0 6 3] 

{SU D M A v ^ - y>li D M A H Jt^t t ^x.«S^g;^o Z<Dtztb, D 
MA7^-y>^m7^-y>Mx'J7 (Manl, Man 2) , o£ 
^ -r;N- v>iH^'J Tli, DMA^Jt-^T^-^-^-f H3j:oTXRBtw35r-6 

v>ri 5 l^/i}^& < «h{i&& 0 -£Z.X\ -ooDMA7^-y>^t:, |b] 

(^^ffl4><7)DMA<7)fieifffU) £«ft«#fc-l*:*o 
-v^^jc; 7|*JK, (5j-|*lW£^fi«^i-^o -1 ftK: <fc <9 , ECC7'0 7^L 
TxL^-fliET-i^v^^HT^T'-^ (SlEteffi + ODMAOifclltilff) £fl 

[0 0 6 4] 
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-v>i^^*JTIi, 1 o<OECC7'n y ? Tff £ ft & 0 v*- v>^^^c ij 
7*ffi)£tSlowECCyn7^|*|i:, |WJ— |*]^6 4 /*>f hffit^Iti 

^fi*££ft£o -o<7)ECC7D7^ 5 \ 3 2 -t ? ^tfti^ntt^ t-tz> 
o ifz, 1 -b^^ti, 2 0 4 8^^ -ooECCya 
•y ^(7)-^^ Xli, 2 0 4 8^ F*32-t^^t?^tt4c ^^>J»#t;ii, & 
-b^^i:3 2i<7)|^-|*]f^fei$ti^o EP^>, -o^ECC7D7^i:ii, 3 
2 * 3 21®<7)|bJ— W^HOigLIEja^n^C: fctcfc* 0 -ftS;=fc*9, ECC7 

•y * *IJiE-e# £x_1-ftfi>& ij ost^T-iE L Ht (S^EfgfflifODMAOfi 
10 0 6 5] 

PljcSft* iWli^^o 1113 6 U^-TJ: o 1 E C C 7'n y * 4" 

(7) 1 ocor-'-^^^ >(± 1 7 2;U hT*ab£ 0 ECC7o y ?£fot Ui7- 
ITiET§^ < ^oti, 1 7 2 b<7)x-? ><7)iji{£^<7)iv-§TIE7W 
it£&*#£-rt J && 0 -<7)*J:f lit, 1 7 2 h <fc •)+^H/J>$v^-^-9->f 
X («x.lf6 4^h) tfffR«r^M# LTi3< CI tUi 0 , EC 

C7D7^#i L-Cx.7-fTiE"C§fc < *o"C<>, T"*- * 9 4 ><7)^.fiT*<7) i 

[0 0 6 6] 

01814, DMAv^-y>©- ^J^r^-fElT^^o II 1 8 <fc ■? D 

MA7^-y>(4, S^fffl*0 4 0(7)DMAl ; ^x'J7(7)7Kl'^^fILt 
v»&o #ijx_(£\ DMA set#l-l, DMA s e t # 2 - K DMA s e t # 
3-1, DMA s e t#4-l©7 Kl/^^f lLti/^ 0 IWtfODMA 
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[0 0 6 7] 

H19ti> 4o<7)DMA (DMA 1-4) <7)1tJ&£^i-[I|-C&&o H 2 0 f±, 
DMA t E C C yn wM^$^tIllT**So @1 9C^tJ:oi:, -owD 
MA^x')7lt DDS/PDL7'n-^, SDL7'Dy^ RSV (res 
e r v e d) 7*d y ? £^T-v>£o" RSV7'd y iS^i"^> DMAfl^ 

ISI&tc«i, 12 0 i:^ti ■? DMA : P^xU7(:it DDS/PDL 7*o y 
SDL7"D7^^1i$til)o 
[0 0 6 8] 

@3 Oii, PDLOn^f^y^titi-So PDLtt, If 7v 1 5 8 7 11 

h nrfig-e** ( (2048*31-4) /4 = 1 5 8 7 1) 0 H3 1 t±, 

S DLW3>f>7^^t@t*^o S DLIi, ft±8 1 8 9 1H^> h pTh^T' 
( (2048*31-24) /8 = 8 1 8 9) 0 
[0 0 6 9] 

#DMA (DMA 1 ^ DMA 2. DMA 3, MDMA4) tt, ^Jx.(fl00 
flODMAfiKjxiJ7«:fx.-5o o^K), h- ^;K*4 0 OiODMAf l^xij 
7^^nTv^o -o<ODMAf|i)X>J7li, ±f£ Lfc «t ^ K 3 "7'n >y ? T* 
«ia$tLTV»«6 0 iot, h-^^tl 2 0 01@O7"d-7 ^riSfiitSSft-C^&o 
[0 0 7 0] 

±IESi93Lrt:J:-?K, DMA It DMA 2 fi, 'J-K>f >xiJ7CSf 
o DMA 1 iz&i *l^.^kf g^DMAf^x'j Tt, DM A 2 tC-g-S tl%> W> k 
fl^DMAf^x'jTCIi, 1^— 0&Rg«31fcf|MnK»£:ft&o DM 
A 1 CtitL^^kfgODMAf^xV T<h, DMA 2 fl k #g O 

DMA^xiJTIi, mmzmmZiX&o BP*>, DMAll^itl^ikfg^ 
DMAfl^xij 7t, DMA 2 H^itL^>t kf gWDMA^x'J 7(i, M 
WUffi** f jSv^^ a$i<Mtt:7^-b^tlSo DMA 1 C^J 

ti^lktlWDMA^xijTi, DMA 2 % k#§ ODMAfl^ 

[0 0 7 1 ] 
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Ell 9RV t 'M2 7i:^ti-7i:, DMAlC^iti^^lODMAf 
fti'J T (DMA s e t # 1 - 1 ) -DMA2C^JW|1 WDMAf I'JX'J 
T (DMA s e t # 2 - 1 ) —DMA 1 IZ$£ tl&% 2 ODMA^x <J 7 (D 
MA s e t # 1 - 2 ) —DMA 2 Ctf tl-&^2 WDMA^x'J T (DMA s 
e t # 2 - 2) ——DMA 1 i:^i^$NODMAf Hji'J T (DMA s e 
t # 1 -N) —DMA 2 tC^Sft&fgNODMA^J.'; 7 (DMA s e t # 2 

-n) ojKtzgee-r&o dma i s^dma 2 c^j nsatf ffl 

, § £>tC(£DMA 1 WDM A 2 C^JWDMA^i') T^&^I^SIf 

[0 0 7 2 j 

ij-KT^hxij TUBEfiSft&DMA 3 S^DMA 4 tCOV>T&> IpI^T'^) 
&o oil), HI 9 H^i-J; -? DMA 3 tc^-i 1 WDMAfl^xij 7 

(DMA s e t # 3 - 1 ) —DMA 4i:^itl^|l ODMAf^x'J T (DM 
A s e t # 4 - 1 ) —DMA 3 lZ$t tl&m 2 ©DMAfl^Jx 7 (DMA s e 

t # 3 - 2 ) —DMA 4 i:titi5i20DMAffti'J T (DMA s e t # 4 

- 2 ) DMA 3 C^S^^NODMAf^x'J 7 (DMA s e t # 3 — 

N) — DMA 4 C^iniiNWDMAfftx V 7 (DMAs e t#4-N) O 

[0 0 7 3] 

HL, 7***i§«£SM*lL&W#£-t;{± % ^DMA^x'JTIi^IfiHC 
&tLTBEffi-f & i^CLT'i) £*uc«fc *k t'<Dkmm®lzffi^ 

DMA 1 - 4 ^tJ3SgeS£&a6£ Cl h 0 
[0 0 7 4 J 

112 1 2 8 ti, DMAv^-» DMA<£>Re£7F-f H|-e£>&o DM 

Av^-ytlJ, 'J - >i'J TWvl.-yirfP'J T (DMA Man a 
gerl-1-1-10) t 'J - K 7 ^ h x i; 7 © v ^ - y t fl^x 'J 7 (DM 
A Manager2-1~2-10) Ute^ti&o DMAI1, - K>f >-X- 
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UTtC-o (DMA 1 . DM A 2 ) x >) - KT * h -x «J t (zzio (DMA 3 „ D 
MA 4) @£M$*i&o 
[0 0 7 5] 

i2 2li, DMAOilS^^-rm-C^^o 112 2 iz^ir £ 7 iZ, 4 ocoDMA 
(i[BjB#(lS#i-^>o ^^<7)DMA^#^(;il^i-^>lt^HJt-<, 4o<7)DMA£ 
|5j0#(3il#$^^Ci;tZj: DMAr B 1^%a^lf6§l^)x;if-r^i-tfo CtUlJ: 

[0 0 7 6] 

*D»!#clBI (initial state) "Ct±, l-DMA (DMA 1 > DMA 
2 , DMA 3 , DMA 4 ) <D%M (H 1 ) WDMAfftx 'J T (DMA s e t # 
1-1, DMA s e t # 2 — 1 „ DMA set#3-l, DMAse t#4-l 
) tmt>tl2>o #DMA^i©DMAfftx'J T (DMA s e t # 1 - 1 , D 
MA s e t # 2 - 1 , DMA set#3-l, DMA s e t # 4 - 1 ) <Dfp<D 1 
Ml^DMAf^x'J TWfli'J 7K&i§ LTLiofjif^ti, &DMA<7) 
2tgWDMAf|iji | j T (DMA s e t # 1 - 2 „ DMA s e t # 2 - 2 , D 
MA s e t # 3 - 2 , DMA s e t # 4 - 2 ) \ t ZW&Wmm&1> t m&Zti&o & 
TmmiZXhnmmmWL&M&Ztl. ^DMAON#§ODMAf^x>;7 (DM 
Aset#l-N, DMA s e t # 2 -N. DMA s e t # 3 -N, DMA s e 

t#4-N) izkffimmmmtM&ztLZ mmmmitzti&o zmk. 
mm*. LTft^n^o 

[0 0 7 7] 

H2 3(i, DMA7^- i/ J r<Dm&%7F-fmX~$>2> 0 DMAvT>-y>(:o^ 
X i> > DMA<b|WI«{Cil#-r^o *K ftJJTOS (initial s t a t 
e) "Cli, #7^-»H»x-J7 (Ma n K Ma n2) co^fcsl (SID 
7>-»f^x'j7 (DMA M a n # 1 — K DMA M a n # 2 — 1 ) K, 

ftif<7)DMA-T^- v>^ ? ^^ti^>o #-7^-y^ftixyrofti (ii) 

W7*-ytf»xiJT (DMA M a n # 1 — 1 , DMA M a n # 2 — 1 ) 
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> #-7^-y J r|g#jx'j702f §<7)-7^-y>f|^)xiJ7 (DMA M a n # 

1-2. DMA M a n # 2 — 2 ) t:DMA7^-y t^«S$n-5 0 J^TIW 

U D M A -r * - v> 75» ? il # £ ft % #7^-y>MxiJ70Nf|W7^-vt 

fltli'JT (DMA Ma n# 1 -N> DMA Ma n# 2 — N) CDMA"?^ 

- •>* -v rt*jg& £ ft & SESftffcj&*&ih ?*i4 0 
[0 0 7 8] 

I2 4li, §DMAW3>f^>3>^^tlt^a 0 — BAPih-X-U 7Cg| 
1"<& tnfcZtiT Lt o^DMAfl^i'J 7(1, -eo^U^LT^Pfi-x 

t:Iltl»ifJ^?ntlJof:DMAf^xU7(i, -eofg, fcfiBi'J7K& 
[0 0 7 9] 

Sfc, fi#(l> 1 1 WDMAf |i]x>j 7 WhX'J 7i:iit^t#^(t ^<7) 
t& 1 WDMAf^x'J 7<7)^i2 WDMAf^x'J 7 tC^RSVSit****^^ 
ft&(l-f-C&& 0 L^L, ^A^t^^ST, |l(0DMAf|i)X'J7«x 
■J TJCS[^-r4J»#tC, i3 0DMAf^i'J 7Xlii4 0DMA : f^i , J 

'J 7(1, Reserve d^t*-6o o| •) , |2<7)DMA^x'J 7(1, 

A^jx.>;7^<b(i, ^RB*3Hf«* s iEL<«E*ffi*&o L^LfcjF'b, 7 7V 
— Iftffflt^DMA^x'j T^RB^UTtcR^LTLS 
ofc 19 , afifffi^WDMAf^xU Ttfy<7>?X~$>^fz •) LTLi^i^ 

ytPi1-x<j T^I^lJ^(i, DMAfii!!jx'J70iffl4rlg^< 
o oiD, #jM»tC«*mLOt»tSI^*fC, DMAf^xij 7 0#J&S:*ij5e1-*C: 

[0 0 8 0] 

1212 5(1, y-7;^jrDMA^x'J 7O:0t*g*7jr$-|2l"e&*o 0 2 5C^t 
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'r-Ts 1 - 5 7& f #x.t>n&o ±SEL£ «t •? CDMAIi, *t$c<7> 

r (DMA s e t # 1 - 1 , DMA s e t # 2 - K DMA s e t # 3 - 
1 , DMA s e t # 4 - 1 ) £" head" % MODMAfl^xij r (DMA 
set#l-N, DMAs e t # 2 — N. DMA s e t # 3 - N, DMA s e t 
#4-N*" tail", »DMAf^x'J7iftODMA^x'J7i: 
Wi/»<o^DMAfJ!ix'J7«:" body" t^h 0 
[0 0 8 1 ] 

- * 1 it , 7>7t-77F fclfc&0*«IB«flEfl^* * O o^," he 
ad\" body" / tail" Cilt^^DMA^x'j 7li, 'J 

■if- So 
[0 0 8 2] 

^-*2J±, *0JWfb$*L^3Soffi*ffi«##:"e*&o o^," bead" 
l^tSDMAfftxy T^Sttffltt?*^ " body"," tai 1" 
^|£^-f <2>DMAi^^'; T(± 'J -f 
[0 0 8 3] 

head" DMAf^x 'J T (J::fc|>jB.x. >J T"Vr$> 0 , " body" Hfg 

lt-5>^<o^DMA^x'J TOo ^O^DMA^iU T rt^fc-ffiffl 
tox'jrtii), I^ftfffl^^DMAf^x'jrJ: ^^ODMAfl^x 

r(i u-ff-r^-e^&o 

[0 0 8 4] 

^-*4(i, ft&&V®<Dmmmmfc"C$>Zo *K " head"/' bo 
dy" DM A^x "j Tli^fix 'J 7t* 0 , " tail" ICf^l" 

^DMA^x'j 7#Mfflcf«x>J 7T^5o 
[0 0 8 5] 

i^, " head", " body" , " tail" Kf^i-^TODMAi^ 
x'J 7 ri*fcRS a. ijTt^^o 
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[0 0 8 6] 
[0 0 8 7] 

DMA^iait^i: Lt, t---7";u^-7 ^7-^ (Table looku 
p ) fj^RV^ ?)U (Incremental) ^st^MTj 

>^'J ^ ^^^Offl^SriifflpTflgfc/W * K-f7*-77 h (HS 
F) T-fc& 0 iiUm* ±ftlJ^JSB2 0t±, f-7^^7-y^CJ:t)aftf 
ffl'fODMA^^Ltb-t'o f-7M^77^i(i, DMAv^-y'tt: 
3ifcteffi*ODMA£#Lffl^*t?** 0 DMA7^-y>^ 
a*m^«rv>J»^UJi, BElMM 2 0 (±, -f > * 'J ^ > * J: *) Sfcffiffi 

>f<7)DMA^L{lito >f U * > ^^^tli, DMAi:^itL4^tOD 
MAfftxiJ T^iHStCf-i y ? U atffflffODMA^LtlJtM^-Se 

[0 0 8 8] 

MA^x'jT^t-ft^i:, Jlit'fSffl't'^DMA^ - ^-^- 'J T £ri£fiJ5E LT L 
122 6fi, 77/-7iV^lWDMAf^xij r<7)f^ij^(7) 
— 0OS:KWi-&B|-C**o £1 (SfclS) WDMAf l^x^TCM^ti 

r^2>kb% t &mtiffiltf s % 2 ODMAfl-Ix 'J 7<t «9 + a ODMA 

^jfoi'J TlCil^$-^<btL-C Li O C £t5 s && 0 #3l&<b, llODMAf^x 
'J TlC^^tLTV^^Pfi^aifWfi, |2WDMAfftx>J TUjg&£-£fb;H 
4<lt^^ 0 L^U :wi2ODMA^x'J7<07FU^X7-^|f 
t:<ti), ;<7)^2WDMAi ; ^x'J77J ? fffl-Cl^v^t:ii, i2(0DMAf 
ft^UTJ: 0 fc^^2 + a<7)DMAfl!)x'J 7^fffl$ti5Cti:^-So L 
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[0 0 8 9] 

-^Bif^<7)i«j 7&cIE£t£ft£iif Olf$ft(ix^7.i-'; 7(i3c#f£i§£ft& 0 - 

T KW^ fc7& f &P!SMM1Nftfc LT, #DMA (DMA 1-4) c0^k#B^DM 
A^fti'J 7HfSH£ti& 0 DMAv^-y'tli, DMA<7)}£f£^§§£L£*t£- 
Ct^Jli^ti^o ^oT, DMA7^-y>W|^x.<7)IS(±|v>o 
[0 0 9 0] 

03 2Ji, DMA«Ittl<7)W^^t7D-ft - hX$>& 0 El 3 2 
■t X 7 If, 015 tC^-TIf #ffi»#&&««)±flKI«lSB 2 0 (±, x-r^^ 
y ?T v 7^ia f)afifi^ODMAf^x>J7$:t-ff^ (S T 1 0 1 

fisit^ s ®c<^tti-^n(^ attffl'fcDMAfftxij r^mottm-f-t^-e 

(ST 10 2, YES) o r--T)V)Vy ?Tv y'/j^Z X f)S£1£ffl*OD 
MAfl-jxiJ T%&oift&1rZ bffiX'^ &lt*U£ (ST1 0 2, NO) , ±UYM 
SK2 0f±, -f >^ >; * >?)\smt!<Z£ ^Mffl^WDMAf^x'J7^t-f 

(ST 10 3) o * 'J ^ l?Sfifffl^DMA^xU 
T^^ottmi-dt^Ti^tttLti" (ST 10 4, NO) , DMAMMli* 
Ifcfcfc* (ST 1 0 5) o 
[0 0 9 1 ] 

ISfffl*ODMA^xi)7^£o^M (ST 1 0 2, YES) (ST1 
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0 4, YES) , 3E$IJIW2 0 (4, - O^fSffl^DM A^J. 'J T 
•^S^^SrfJBf-r* (ST 10 6) 0 ffl^^DMAf^i'J 7^ 

tmm-th (ST 1 0 6, YES) o 
[0 0 9 2J 

mm^m^m^it (stio6, no) , ±$iiW2oii, ^<DiM.i£i*m* 

oDMAfl^x'JTi: fem Ztix^^Z>*K Pih tail £ , ^l^S (i ^ M $r 1" £ 
( S T 1 0 8 ) o iS^3li**^li (ST106, YES) , ±$IJI*P^ 2 0 (4 
, Mfflff(ODMA^x'J T»Ct&iW$nTV»4^RS«afflf*S:, Jf^iDM 
AfftxUT (^DMA^x>J7) K###L (ST 10 7) , £^(C^Pi1 
^31*fR££#4MU#v>M$r-*-* (ST 1 0 8) o 
[0 0 9 3] 

El 3 3 (4, DMAvi- y><7)IifeMK&^^f7D-f t - ht-*4 0 

(ST1 1 1) o ^^ftfffl^DMAv^-ytil&jiiiLfcv^-yt^ 
-x^'J T^Pil-x-'J 7i:|J[lt4^(:i±, -^ffi^ffi^ODMAi^^-'J TO 

s#^Mt*ijKff-r^> (sti i i, yes) o m&tf&miMi&it (sti i 

1, YES) , %.mWW2 0(4, IS«ffl^DMA7^-y>t *T7t*-7* 

-v>i^^';r (^7^-/>?|i)x'jT) (c#§^-r (sti 12) 0 t 

fz, D M AO jt#rt ? &o (4 (STI 13, YES) , iftlj W> 2 0 (4, 

DMA^IiCff^DMAv^-yt^Iit^ (STI 14) 0 
[0 0 9 4] 

EI 3 4(4, DMAC*c?<ff^:MSOlSEB&Sr^i"7D-^^- hV$>2> 0 III 3 
4 (iTjrti: ^ H, Sf, Ell 5tC^-r«*IE»S^««0±W»«2 0(4. r— 
7;^^^7-;7'M(:J: •)aftfffl ( t J ^DMA^x'j7^t-ftS (ST 

1 2 1) o oil), ftfrODMAv*- y'tJ^ibaftftfflf^DMAffii'J T 

^^•Tfiaif^^iJc^m-^tKf, astffl^oDMA^xu T«r^ottm-rc 

t^-e^S (ST 12 2, YES) o f-7JWl'7^777'Ki:<l:^M 
^DMAffijx'J T^^otttai-C t75 ? -e#^(ttL(4 (STI 2 2, NO) , 
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DMAfl^'iT^t-ftl, (ST123) 0 4 > 9 * >^^Ci 0 Jl 
M^WDMA^x'j TS:EotttBi-Ct75 J T-^^ttn(f (ST 12 4, N 
0) , (S T 1 2 5) o 

[0 0 9 5] 

3|ftfltODMATOi'J T7i ? M,o^ti(f (S T 1 2 2 , YES) (ST1 

2 4, YES) , £ffll?|lffi2 OOW^tlJfflKJ: *) , :<7)Iftf fflff<7)DMA^ 

x«j r^p>^RB*ait«**Sc*tti$n* (sti 2 6) 0 a*w$tL^^Rgtfa 

1f«U3£cf§, jl— ffiij TtCffili^tL^Jt.— ff- *7W££;fx£ (STI 2 
7) o 

[0 0 9 6] 

H3 5-EI3 8 £#!!?. Lt\ 6 4 KBt1#t$ti^»ECC7"n 7 ^t: 
ov^|ft^tl)o Jl^f^D VD-R AMKlEfSSfi* — owECCfn y 

3 2 KBt-i)$gnTv>4„ Jl^fT^D VD-R AM=t ij <, $ t> 4" & i^^Sieii^ 

[0 0 9 7] 

i3 5(i, ECC7n-y ?<?>-f-*«3§£^-rm-C£>&<> ECC/n^li, 
iS^3 3 2 f@<7)X * 9 >7>i" K7 Is-Afrbl&l&ZtLX^&o WEfitPlfc 1 9 2 
ft+ 1 6fi\ fltfr|6HC (17 2 + 10) X 2yiJrt ? ieBS*iTv>a 0 B0, 0, B 
1, 0, -liWftl^'^ K-*^o POS^PIli, i9-iTIE3- KT* 
»K POIiT^^-^ijr^-, PIIH>t-^'jf^-tA4, 
[0 0 9 8] 

HI 3 5 Htk-T ECC/ny^li, ( 6 fr X 1 7 2 /<>f h ) 1X??>7* 

SiELfcEM*, @3 6t'*4o ot *0&ffi-fZ> 3 2 1S£>*? 7 K7 U-A 

^<b&£ 0 (7*0 -y^l82^hX 2 0 7^h) LXffit> 

ti&o £1<7)E C C7o -^^^^ 7 >7;V K7 U-AWf f i:L l:#(t, £f 
ffiflO E C C 7D y ? <D&7, *7^y 7*)V K7 1/-A <7)#-^lC R £#&t & t , * * 9 
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>7)U K7 0 3 6 H^-T J: d HSee^nTv^ 0 o$ OTiffiiJcorn y 

* H& t x ? 7 > r ^ K7U-i ^j£t:#ft L , £ fj^ffiijo r o ? u & 
7£t£ox ? 7 >-7';u K7 i/-Affii:W^o 
[0 0 9 9] 

o£*k ECC/o-^ii, 3 2^<7)3IM^^7>-7';i/ K"7 P-A^£>ffM£ 
*i£ 0 ^tift-t ^ ?<7)£^<7>#tT<i, ^&#^OtT <h^^nTv^ 0 172X2 
h x l 9 2tfli 17 2/Mbxi 2^fx 3 2 7» >7 yyy'JV K7 1/-A|:|L 
< , If ^7 Kfc4So 1 6^^ FOPO^\ #1 72X2?iJi:RS (2 0 

8, 192, I 7) VT^ 9-^-VZfcfc-tZ>tztb\,zttmznZ> Q Ztzl 0>< 
-i Y <D P I ( R S ( 1 8 2, 1 7 2, 1 1 ) ) ^ ££60 y"U y ? (D& 2 0 8 X 
2ftKtt1)UZtiZ> 0 Pill, P OcotT^MtJin£ti&o 
[0 10 0] 

7P-ArtOi$lt ^^7>7>K7U-Aff ^^L^ f7-fynWR 
, Lf±, 7.?*7>-f)\s K7 1/-AOtl^i:, 7iffiiJ^^^S:P*i-^>o 03 5C 
^L/:P0, P I O&j&fiJ^TOct 9 *#0-C^f ^frft^o 
[0101] 

?ij j (j=0-171t j = 1 8 2 - 3 5 3) H*tLT, 1 6 h 
cOBi, j( i = 1 9 2 - 2 0 7)tf f tt#n$ftSo C<7>Bi,jfi, ^Jg;£R j (X) K«fc «9 
3eil$tL-Ci5»), Z<D^m^i, (208, 192, 17) 

1 7 2 X 2J\\\z^^-th i><DX*$>2> 0 
[0 10 2] 

ffi (i=0-2 0 7) K**LT, 1 O^'-f hOBi,j(j= 1 7 2-1 8 
1, j= 3 5 4 - 3 6 3 )fimMZnZ>o Z<OBi,}lt. ^5£R i (X) H<fc ») 5e« 
S*lT*3«K ^<7)#^(i, ^>^--rr- K R S ( 1 8 2, 1 7 2, 1 1) * ( 
2 0 8 X 2) /2^ffi:Mt4{)We*4o 
[0 10 3] 

i3 7li, ECC7Dy^Cio^t, 7 -7 * -r 4 - (PO) 
BT h 'J y ^^^f^-6Bi, jti> 2 0 8*f X 1 8 2 X 2 ?iJ£*SJ& Ltv^ 
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o I(OB-7f'j 7^7li, Bi, j^'Brn, n T#gefi £ ft & <fc 9 frfflKiS^T 
[0 10 4] 

C <7)fr -f > ^ — •>> — 7*7& s fT$: 13ffX18 2/<'f Hi, fell 7 U-A 

«hLT#BS^ti^ 0 Lt^oT, 4" > -TWt fcfrftfcffeO, ECC7' 

n-y?(i x 3 2^<7)fS^7 l/-AT'*^o loofeii7P-i,[*|Hli, HI 3 6 "C 
fftBJl L «t n iZ , fcffl , & ffiU r o y * Ofif & 6 fT-f o#|E-f -So £ , P 0 
(£, £<7>7*n y 9 (1 8 2 X 2 0 8^0) t ^W7*o y ? (182x208 

o=t ? iEccro y ffimmLx^y-wsiE&mmzm^i-Zo z^x^ 

7-fIiE^3a<7)fTiE^^(o]±t-^7^:i6H, H3 7 ic^f «fc -? * 4 > 9 - 'J - 7* 
[0 10 5] 

<7>1»J&^J£|&^-f &m-C&£ 0 1213 8Ki3t/>t\ Even Recorded data fieldW 
Odd Recorded data f ieldm>-f *ifcflH£<7> 2 v>?7l/-A (-f&fc>*>fl!:f£<7> 
"SYNC codecs Y 3" OfflSfrfc -eojt&O "v>*t*-*" Stf" "SYNC codert* 
SY1" OSP^h-e-Oit^O "v>^t-"-^" 75^A,/fg5^-) ft<Dis>*7*-9 
mmzM3 7t"^LtPO (Parity Out) <£>1f f|M*ffA3 *l4 c 
[0 10 6] 

-f&:b*>. Even Recorded data f ieldl*J<7)ftf£<7) 2 -> f * 7 V- Af0f tciigj 
3 6C^U: "TiEtBijcoP OO- £|T rt ? #A£*i, Odd Recorded data fieldl*^ 
IH£<7>2 v>^7 1x-AMi^fH(i|lI3 6 K^Ltz "Gm<nPO<D—U" ?WA£ 

m 3 6 c^t i 1 1: 1 fflw e c c 7*n li-en^t^ o "/hEccr 
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Dy^clfl.PO^ ^^/hECC7 , O7^Clt^P0^) <r>7-9ii* 
ft XZiXho 

[0 10 7] 

[0 10 8] 

waix, -^f&0^^itfRfe-it^#^\ i o o om<D*-s<-7 j 1 1 vaimx 
hzt-tZo z<Dmmtmmmz$>^*x , 1000 oftnwmmmm^m^z 

HJl-f^o -<7>if£\ DMA^ 1 0 0 O0r<hHiS#^-ti:tL(i\ 10 0 (=10 
0 0 0/1 0 0 0) <DM&X-\ nfU±ii 1 0 0 0 Of+co^Pfi^aif^o^iitzIt 

#14 <nm £ £ Z>z\t ^pTtg t % Z> o 
[0 10 9] 

&*fi, DMAi^^PS^S^tLT^^^o .l<7)7t:a6, lit 0^ LififlpTf&& 
^-e^^^<hv^Pp^®^o7t:o fztz.l£\ 1 0 0 0 HI^IS L y 4 h 

x-&%^mm&timfcv>®&izte^ 1 o o om*mx.&kv&<emmft<o*&&x. 

«t 0 , DMA g fttf^Rg C^otli^ pT^14^* o o rtf J# H m®-?) If «8E 

o 

[0 1 10] 

&TlZi£it>tz£o%:Z<Dm2<nkm 1 gm-Ufelz£ I), 100 OHIflJtL^* 
»1f fMEtt HMfcOttfig * **» W KlfiJ-t S £ rfX~ # & o 

• Target 

Maximum 0W t imes: 100, 000 

• Presupposition 

0W limitation of single DMA : 1,000 

• Solut ion 
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Plural DMAs with transition 

Number of DMA : 100,000/1,000 = 100 set 
Four identical DMAs 

Z<Df£W<r>kV&mmi~£til£. 1 0 0 0®*IJg<50*-/s— yy( h L^-C§&^ 

^HIfIJS<7)^-/s- v-f h^pTggt^^o :tLl±DVD-RAMOt-A'-7^ 
b®%t.t\3\m<nW.X&Z> 0 1 0 0 0 0Wt-A'-7^ h SfLfc-t'; $r 
J- 'J TCjcfH^o ftl£±<±, 1 0 0 0 0 0/1 0 0 0 = 1 0 0*7 h^DM 
A^ft^'J T75 ? ffl^^nTv^(f ctu^ 0 flfcflcj& f , 1 00*7 FWDMAf|!jx>J 
7^o;tt% 1 0 0 OEtflJtW*-^-^ h LK-ii^imoti 
, 1 0 7?(HfI«(7)^--/s-7 ^ h^^^flctra^Ott^^^FOClfc^fiA 
o |Wji;i*]#ODMA£, Wilf'J-hM^x'jTt^o, 'J — K 

7^Fx>j7C2o, ^ft4o#o 0 dfUCfcl), DMA^^If^gc^ai 
*oT^ffeODMA^<b1f^^m-^nidr, iELi/^RBlp3ffi**at«E-e# 
*o o£fK |WIB#H^x.^DMA^^^oi:|SIB#C ffl*ODMA***fl:Lfc 
Jf£-K, frL^DMA^&j-x'; TU&Pfe<ff&tiM&£#-*-o -*UU:*K DMAg 

o<7)DMA^Ktt^iSOl^i:[i, #DMA^DMAfftxiJ7*l 0 OiM 
fo^o 0 oil), mfo±l~. f-?;M0 0i(7)DMAf^x'j7^ffltLt 

*m%wn. ±tmmmi~mj£zti2>i><7>xiz%<, imms-eit* 
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[0 111] 

^mm.Rzrmmn^.u^mmx^^ 0 ^u, z^m^xtn^ 
m^w&wmm mztm-tz z t^m^m mmii&zmmxz&o 

mi] z(Dmn<D-nnmm^i%zmmmbm Ofc-rv*?) <dt- 

[EI2] x#^a^7jti--7n--^^- K^a c 

[133] it m mmfo f k see 2 tt & d m a <t> r- 9 m& <v m.®& £ m ■* m x 

[EI 4] DMAt:t^^DDS/PDL7'o y ? <D%m-k ? ? W~tZ&2 
ti& uyT-yyfD—m^TT^mxhho 

[El 5] DMA ti<2> SDL ~fu y ? tc§Ei££ ti& u > 7- > y<D— 
TT.-fmx&ho 

[EI 6] SDLi:titi^llt<7)SDLi> h ^H©-^SDLx> 

[EI 7] DMA^?ij0^ffl^^I^i-^7t:i6<7)^jl^EI-e^^o 

[EI 8 ] DMA l,zffl.W2fttz&J] V y 9 <7)fr;i^:DMA<7)i^t(7)i^^ 

1 ^kTV^mxtb^o 

[El 9] DMA!<z%m£titz&* *7 > ?<DftmtDMAcom&t<7)mi% ; t<7> 

2 £tf1-EI"C&& 0 

[eii 0] Mte&m*<DY)MAZWLm^hmfeZ7F-t-7u-^-^- v x&h 

o 

[Ell 1] DMA<Dm%RlFWffi&m*mWir2>t2fr<n7U-?-v- YXh 

Z> o 
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